Introduction
The Internet, with its many facets and features, offers parents all kinds of support: parents can gather information, share experiences, learn new skills, encourage each other, or request professional advice. Visitor numbers to parenting websites run as high as hundreds of thousands per month (Brent, 2009; O'Connor & Madge, 2004; Sarkadi & Bremberg, 2005) . Following and intensifying the trend that parents are users of online resources, parenting professionals have begun to exploit the opportunities afforded by online technology. Several disciplines are involved in providing parental support and advice, such as psychology, counseling, pediatrics, and nursing, all of which have undertaken initiatives to employ the Internet as a tool for their work (Ritterband & Palermo, 2009 ). These initiatives go by different names, for example computer mediated interventions, web-based therapy, e-health, online counseling, or cybertherapy. Several authors suggest that the Internet could be a tool for delivering parenting support in an accessible and benefi cial way (Daneback & Plantin, 2008; Funderburk, Ware, Altshuler, & Chaffi n, 2008; Plantin & Daneback, 2009; Scharer, 2005; Self-Brown & Whitaker, 2008) .
Parenting support on the Internet is a relatively new domain, and our current knowledge of its design and outcomes is limited. In spite of its claimed potential, the position of online support for parents is yet marginal in relation to traditional parenting training and intervention programs. Although previous reports have described the role of social networking in regard to health related support needs (Eysenbach, Powell, Englesakis, Rizo, & Stern, 2004; Helgeson & Gottlieb, 2000) they do not show the specifi c characteristics of parenting services offered online, for example the types of online communication applied, the ratio between peer and professional support, and the opportunities for addressing a wide range of topics for a diversity of target groups.
A systematic review of empirical studies on online parenting resources is currently lacking.
Web-based programs offer various types of online communication, for example chat, confi dential chat, email consultation, emailing lists, discussion boards, and information pages. In ''chat,'' parents can exchange experiences and opinions, typing short alternating texts in small groups or pairs. A special form is ''confi dential chat,'' whereby a professional (e.g., a counselor or a therapist) is available for support and One of the advantages of online dissemination of parenting programs is that many target groups can be reached. Use of the Internet has increased rapidly since it became widely available in 1995. Internet World Stats (internetworldstats.com) reports a penetration of Internet access by 32.7% of the worldwide population in December 2011; access ranged from 13.5% in Africa through 78.6% in North America to 89.5% in the Netherlands, mounting each year.
Professionally designed parenting programs usually aim to reduce family stress, strengthen parents' advocacy, and improve parenting self-effi cacy and parenting competences by delivering resources for mutual support, offering professional consultation, and providing parent training. Traditional face-to-face parenting support focuses on the fi rst stages of parenting as a period of transition and support needs (Belsky & Rovine, 1984 ) and on early intervention (MacLeod & Nelson, 2000; Pinquart & Teubert, 2010) . However, other developmental stages of children can be equally challenging to parents (Lock, 2011) . It is commonly acknowledged (Balaji et al., 2007; Dix & Meunier, 2009; Teti, O'Connell, & Reiner, 1996) . that parenting can be a challenging task, be it at certain stages of child development (e.g., transition to parenthood, infancy, adolescence) or in diffi cult circumstances (e.g., low income, social isolation, divorce, single parenting, illness, disabilities). We do not know yet, however, which parents are the target groups of current online support.
Interestingly, a number of both large and small scale applications of online parental support have been evaluated. This interesting line of study includes resources with a wide variety of types of online communication and providers. An overview of scholarly research on these programs is needed to assess the evidence base in this area, to verify suggested benefi ts, and to describe implications for future intervention design.
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By reviewing studies on online parenting resources in detail, we aim to answer two main research questions: RQ1: What are the characteristics of online parenting resources? Which and how many types of online communication do they use? Do they offer peer and professional support? Which groups do they target on which topics? RQ2: What are the outcomes of different types of evaluation studies for online parenting websites?
Method

Selection of studies
To fi nd full text empirical studies on web-based parenting services that were published before 2010, we conducted a multiple fi eld search in the databases of the Social Science Citation Index, PsycINFO, and PubMed. The extensive search strategy included blocks of various root terms related to parenthood (parent, mother, father, child, famil*, or pediatr*), parental support (counsel, coach, support, empower, advice, or train), and the online context Internet*, online, mail, chat, computer, website). Studies were also subsequently located in other sources by searching for additional references in the obtained studies.
There were three inclusion criteria for this review. First, the primary components of the studied resource were delivered online. Second, the primary target group of these resources exists of parents who had children aged between -9 months (pregnancy) and 21 years (adulthood). Finally, studied resources were actual sites on the Internet (some required registered login). Two original research reports, which were pre-published online in 2009, were included. We did not include descriptive articles on online information for parents. Editorials, commentaries, reviews, and conference papers were also excluded.
After screening for duplicates, 485 studies were rejected because they did not meet the criteria for the target group. We assessed 115 articles for eligibility. Of these, 40 studies were rejected because they were descriptive articles on online parenting information.
After screening the studies with our inclusion and exclusion criteria, 75 research articles published between 1998 and 2010 comprised the fi nal set of studies.
Coding
We developed a coding scheme to describe resource and user characteristics of the webbased resources and to assess the methodological characteristics of their evaluations.
Two independent coders (i.e., the fi rst and the second author) coded each study.
Concerning resource characteristics, we coded types of online communication (i.e., email consultation, emailing list, confi dential chat, group chat, group forum, information pages); facilitation of professional or peer support; combinations with offl ine services; and guidelines for professional conduct. Further, parent and child demographics and risk factors were coded (i.e., on the parent level: pregnancy, fi rst time parenthood, single parenthood, minority, low income, low social support; on the child level: preterm, physical handicaps, mental health problems, illness, preventive health checks). Finally, we coded the following methodological aspects of the research design: type of research (experimental, content analysis, satisfaction); research period; sample size; theoretical framework; allocation and randomization; use of incentive; and types of tests and experimental results.
Intercoder reliability was estimated by determining Cohen's kappa in the case of nominal variables and the intraclass correlation (ICC, two-way random, absolute agreement) for continuous variables, using 0.70 as the cut-off score for inclusion.
Reliability proved satisfactory to excellent for the majority of the coded variables, with κ ranging from 0.72 to 1, and ICC ranging from 0.81 to 1. In the case of divergent codes, fi nal codes were established by discussion.
Results
Since the Internet became available to a broad public in 1995, we expected that the fi rst studies would have appeared shortly after that year. The fi rst article in our sample was published in 1998. While a quarter of the research articles were published before 2005, the other studies were published more recently; a quarter were published in 2009 alone. Table 1 provides an overview of resource characteristics for the included studies. The vast majority of the web-based resources in our sample offered one or two types of online communication. Information pages are a dominant feature (61.3%), followed by group forums (36%), and email consultations between professional and parent (32%).
Types of online communication
Emailing lists (13.3%) and chats with peers (13.3%) were less frequently reported; in one study, a confi dential chat with a professional (1.3%) was examined.
Thus, our sample showed many different features of online communication. Further analysis revealed that 47 of the 75 studies examined web-based programs for parents featuring a single type of online communication (62.6%), while 28 examined resources with multiple components of online communication (37.3%). In the latter studies, 15 programs featured two components and 11 featured three components. There were two resources that offered a combination of four types of online communication. Seventeen programs (22.6%) used a two layered interaction model, mostly offering a combination of information pages (one to many) and either email consultation (one to one) or a group forum (many to many). Ten programs (13.3%) used a three layered interaction model, combining these three types of online communication.
The online parenting resources make use of a wide range of types of online communication. Use of multiple components and the facilitation of layered interactions in one online service are not common.
1 Table 1 Characteristics of Online Support for Parents physicians, psychologists, researchers, social workers, teachers, or therapists. In 11 studies (14.7%), we found explicit references to guidelines for providing professional support, mostly related to the quality of information pages. We found no clear instructions for professionals on how to provide text-based professional support in confi dential chat or email consultations. Thus, although professional involvement in these resources is high, directives for professional conduct were scarcely reported.
Target groups
To clarify which topics and target groups were defi ned by the studies, we identifi ed both parent characteristics (e.g., gender, specifi c themes) and child characteristics (e.g., age, health condition).
Many of the articles that specify parents' characteristics (n = 36) are specifi cally devoted to services for pregnant parents or fi rst time parents. A relatively large proportion of the web-based resources focused on parents with low social support (17.3%) or low income (12%). Parents' mean age, reported in 34 studies, was 32.3 years.
In addition to the characteristics of parents, we examined those of their children in order to describe the target group of the included online programs. Children's health was an important motive for designing online services to parents (54.3%). These were mostly offered in a pediatric hospital setting to the parents of children with physical disabilities or illness (28%) such as spina bifi da, traumatic brain injury, or cancer, or mental health issues (13%) such as autism or ADHD. Ten online services (13.3%) were offered in combination with preventive health checks.
Twenty-four percent of the studies did not report data on the children's ages,
whereas 15 studies concerned resources for the parents of all children, regardless of their age. In the studies that did report the age of the children, the minimum and maximum ages ranged from -9 months (i.e., pregnancy) to 21 years, with a median of To sum up: most of the resources in our sample were targeted at specifi c groups of parents and/or children. Half of them concerned child health topics, and a large part of the resources was designed to support pregnant and fi rst time parents. A number of websites aimed at parents with low income or low social support. The majority of the web-based programs were aimed at parents with preschool children.
Methodological characteristics of the studies
The studies (see Table 2 for an overview) can be divided into two main categories: content analytic studies and experimental studies.
Content analytic studies
Two thirds of the content analytic studies coded postings on email lists, discussion boards, and group chat rooms, and thus focused on social networking among parents. Ten studies coded email consultations and information pages provided by professionals. In total 15,059 online texts were analyzed. The sample size of evaluated messages differed signifi cantly among studies, varying from 22 to 6,142 analyzed messages. One third of these studies (30.4%) analyzed peer support combined with professional support, Note.
Year = year of publication; Period = research period (in days);
N-total = total number of online contacts;
N e+p = sample size experimental group; N con = sample size control group; Incentive = use of incentive for participants, 1 = no ; 2 = yes, money; 3 = yes, technology ; 4 = yes, money and technology; RA = random assignment; Pretest = pretest; Posttest = post-test; Follow-up = follow-up; Content = content analysis; N-ca = number of posts/messages/pages coded; Satisf. = satisfaction; Effect = measured effects, + = yes. An "+" indicates that the criterion has been met.
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whereby a professional functioned as a moderator of a peer group, or a professional consultation was offered in addition to peer support. Four studies concerned resources that were provided exclusively by professionals (17.3%). Two of these studies mentioned the training of practitioners in social support theory and its application in an online chat forum for mothers of mentally ill children (Scharer, Colon, Moneyham, Hussey, Tavakoli, & Shugart, 2009) Interactive forums and discussion boards often focus on a specifi c target group or parenting topic. There is a strong focus on children under the age of 12 (47.8%);
pregnancy is also a frequent topic (13%) in this line of study.
Most authors were interested in emerging themes and topics that were frequently discussed online, like day-to-day challenges for mothers of young children (Campbell-Grossman et al., 2009; Dunham et al., 1998; Hudson, Elek, Westfall, Grabau, & Fleck, 1999) . Researchers also analyzed these peer orientated services for parents in challenging circumstances, like parenting children with spina bifi da, Almost half of the content analytic studies coded aspects, derived from theories on social support, providing a fi rm basis for the value of social networking in relation to parenting issues.
Experimental studies
Nineteen studies (25.3% of all studies) evaluated effects of online parental support.
Twelve of these studies (16%) evaluated online parent training interventions. These 36 evaluations show a wide variety in the effects studied and measures used, as well as in user characteristics and resource characteristics. The topics were highly diverse, including for example health and mental health, parenting skills, and parenting specifi c children groups with specifi c factors, such as adolescent substance use, newborn care, and social-emotional risks.
The parent and child characteristics of participants in the interventions that were evaluated, as well as the program features, differ slightly from those in the programs in the total sample of studies. First, the reported maximum age of children was 87.2 months (7.3 years) in 14 studies, which represents an even stronger emphasis on the parenting of young children. Further, professional support is a dominant characteristic of the evaluated programs (100% in experimental studies vs. 77.3% in all studies), which implies that programs that exclusively facilitate peer support have not been evaluated with experimental studies. However, three resources did offer peer support in adjunction to professional support. Thus, programs with professional support and a focus on relatively young children predominate in the experimental studies.
Although some other types of online communication -such as email consultations (31.6%), group chat (5.3%), or group forums (31.6%) -were a part of the evaluated interventions, information pages were a common feature of all of them (100% in experimental studies vs. 61.3% in all studies). Two programs offered additional face-to-face support, and one offered telephone support in addition to online features; another one offered television broadcasts (Sanders, Calam, Durand, Liversidge, & Carmont, 2008) . We found several creative uses of online media for online parent training, such as an animated character on a handheld device that guides mothers through a problem solving strategy (Askins et al., 2007) , videos demonstrating positive parenting behaviors (Bagget et al., 2010) , web-based training sessions (Bert, Farris, & Borkowski, 2008) , multimedia training modules (Deitz, Cook, Billings, & Hendrickson, 2009; Kuo, Chen, Lin, Lee, & Hsu, 2009 ) and interactive homework sessions (Schinke, Fang, & Cole, 2009; Wade, Carey, & Wolfe, 2006) .
Although the number of experimental studies is low and they are based on small samples, the results are promising. All reports expressed optimism about the feasibility, acceptance, and effectiveness of the online service, often based on positive satisfaction reports. In total, effects showed a medium effect size. It should, however, be noted that all effects were self-reported, mostly with the use of validated instruments.
Discussion
Parenting has been changed by the Internet. Internet pioneers have developed webbased programs that provide high quality information to enhance parents' knowledge, easy access to peers with whom to share experiences, and professional consultation and training. Parents can now fi nd a huge amount of information and support on the Internet that is accessible, anonymous, cost-effective, and convenient (Daneback & Plantin, 2008; Funderburk et al., 2008; Plantin & Daneback, 2009; Self-Brown & Whitaker, 2008) . Only a small number of these Internet resources have been evaluated in a scientifi c study, and the studies we reviewed represent only a fraction of the huge number of online services that are available to parents on the Internet.
The studies in this review show that, apart from parenting, parenting support has also been changed by the opportunities the Internet has to offer. The studies reported on services with a broad range of types of online communication. These programs vary widely in goals, design, and reach in order to respond to the different needs of parents.
The content analytic studies showed a strong focus on online exchanges and peer support, whereas information pages and professional training and support were frequent themes in the experimental studies. Content analytic studies of online parenting resources provide a fi rm theoretical and empirical basis for the value of online social networking. Parents were, without exception, satisfi ed with the resources offered to 38 them. The experimental studies show some positive effects on parenting skills and child behavior. However, due to the small sample of experimental studies in this review, their wide variety, and their mixed outcomes, it is diffi cult to generalize conclusions to the many resources for parents on the World Wide Web.
This review shows a trend that scholarly interest in the subject of online resources for parents is growing. The application of asynchronous types of online communication, professional support, and young children's health topics are dominant characteristics of the studied resources. Specifi cally, such online resources may be designed by parenting practitioners to reach a large population and prevent problems with parenting.
We suggest several directions for future development for the innovation of traditional parenting programs and to enhance the quality of this fi eld. These technological innovations may inspire practitioners and developers to offer additional highly interactive opportunities for parenting support in combination with social networking.
Further, this review reveals some limitations in the current knowledge base. Both the inspiring results of many of the pioneering studies we reviewed and the high satisfaction rates suggest that there is much to be gained by exploiting the potential of the Internet to provide parents with the best possible support, in conjunction with a more thorough approach to program design, professional training, and evaluation. The studies from our review have shown that the fi rst generation of online resources has changed parenting and parenting support for a large group of parents and professionals.
